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^Rs=& 1 0 5 %~ 1 2 0 ja?i«-r •s^fiffflm^ 

[0001] 

[0002] 

t,^S. 3g&«, 1 ^^-f^^U^fcijeitSffil OGb/s 
S:'<-XiO/cjKS^5-S (WDM) itB^'^ 7,^ J>,(0% 

ft:<340Gb/'s Jit±©eil5jSe3lli^X f A 6 tl 

[000 3] e^si 0Gb/sjy±©3feejti'X7- 

«4 0Gb/sNRZ:^©jSES^«thU^>;^«l 0 

ps/'nm/km©l. 3 //m^^tfe-»d^;U-=e— F7 

y-fz-C (SMF) ;&ffll>/ci^X7=-A©JS^, ^km^^C 

tcteCi-C«. ^1^, ctiilE:P^S©Kg|-?>igS:9-ij(ffl©^ 
<W, iEfiitcfflSSn-Cl^^ct,^. Sit. igS^tifffl«7 

m]t£Wt^ifiti!.^^t^in.i>. m«. DSF (Dispersi 
on Shifted Fiber) 5 0 0 k mSitSSCCteti-C 1 0 0 
■C©a«^{t*i^D ig?S»SS(^{tfi«4 0Gb 

/s NR Z(i#©iS?S^tJt h U7 >X ilJKIll^f ©|tj 1 

0 5 p s/nmi^C^S. 



[1$?Fif*©liH] 

?s?s^a3fe<t^*is«(i©s«^s^tc^grr e^j^^sn^ 

Si. 

i>ct t-§r^mm»9m{mm. 

im^m2 ] jgs^*3feei^i^;^f-AK*jt^r, 
Si. 

[if ^^3] HUgE®^»fS(#©©HirS(c. HUSBiSS^S 

r?>m^m 1 * /cB 2 icmmoyii&s^wmm.mmo 

[if*JS4] jg^S^S*eiili^>^7^AK*ji,^-C. 

ffi«5^^f^@^^f^51«m^l8i. 4«^-5ci%^i 
mwio:>mm^mic^ti-ri> c i *!^i-r *»^«4 «: 

iBtS©2SS53'tjt?i«^go 

[i»*^6] Bijia3t^jg#K», WiB?gg^S^<i^<& 
+ * ;i'S©36m-^K:»iSJT S c i *«f® i -r Sit* 
^ 4 «:iBtg©jSS»t$Jffl{a^g. 

[iff^3l7 ] !es^a3l6e^li^;^f-A(cfca^-c. 
iSES^s*^^*itSc©jg?s^cc»ii-r-5^^»si^® 
i. 

»gt3nfc«s^^©s^ icMLx^immm^^im=s: 
ffi«-rsfcsi)©4>fstii«*©i. *ffliiLsci i 

[i*^^8] BtriBiKtgl^s^i'XT^AK. HuiBiS^feS-IS! 
«HRilg«r^tf -f > 7 >*iHISite?S^S»t5*8«ilg 
I W > 5 > iti«|g i ^S?5t 3 -ti- -5 C i ^«F§i 

i -r ^if 7 fcie*s©igs»tfeffl«$^?:€e o tcm& 
*a3!£e3i'>;^^A. 

[if^:^9 ] gt'l'iK^eilli^xxAtcfc-i^r. ^-fv^* 

(jfig^^tJtMbS) = (^^tSt?g2S©aK»tS14) X (SUSSOSffi^jkM) x 
(e^©^tS:^a-7-) X (G^SI) 

= 0.03 (nm/*C) xi00CC)x0. 07(p s/nm'/km) x5 
00 (km) 
= 1 0 5 p s /n m 

C©aj(i:9'tfe->:^7^A«, SMFe^Sg/cl:}-C^C<> [ 0 0 0 4 ] jSS5^fi^#*GS|-r-StB^ 

1. 5 5 Atm^:^ti->7 h7T (DS F) -^NZ - ^tft©*^:^.-^, :^f5;>^n--7'**)#S[-r-5.i^;>i!AS$> 
DSFe3tiS^fllt,»/c->X^A-C^:^nJX-C$)-S. 50 i). S 3 2 «, jKg^fiajii/;^7^A©1tfiS;{»|;&, 0 3 



30 



40 



C3) 
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[0 00 5] 03 2CDis^scc*5i^r». mm^m(D^m 
^WLmmi)^^j:^rixi.^^o yr-^^^&m^BMi^xi^ 

[0 006] Sft®^^gtc:teiiT«. ^y'vr>y'(fC 

^\t. yt^mmc^-ox&m^^^^^ti^. ^m^i^c 
^m.^tifc^m'^^t. m^i^t. -^^^m^m,m^cj:-ox 
mm^mmK^m^ti. ^^mmn i n t^c^^x^ 
m^ti^. ccx. '^^^nmmmf)mim^(fcx-^x 

^c^j. miYm(Dmk^c^-:>x^tbXi>^^sbrj:<Xi>^i.^ 30 

[0 00 7] *M^CDJ«S5>tfeOSS^^b^^L/r«. 

03 S^CinTcfc'^CC. ^^^St^gCDMS^^b (*^0. 0 
3nm/-C) ^CJ:0. j^S^IS5#tt (a) « (c) 

/c. ^[^^T&^^J^C'Sii^^&i. &:g:^tft1$tt (a) 
(b) CD J: ^tc^fb-r^o ccDia^. ^tfeSi^^^c^tfe 
:;^n->^ *>^{b-r^. ^/c. ^©£3188:7 7 

(J^^^m,mm.y r^^^iDCF: Dispersion Co 
mpensation Fiber) ) ^Cfcl^r^. y r ^«Dm^M 40 

( (a) ^ (c) ) RO'^tfeXD-y ( (a) 
(d) ) :;&^«e>o^:§rJ#o. 

[0 00 8] ig:g^fftRO'^«xn-:7-:§:ffi{t-r'E>^S 

( b ) m^^nm^-^^x^^m^moaj^^nmmm 
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(c) m&^wcm^'^^x^^fK^i^cD'pj^^nmms 

Bmm(D:^ti-y'mifCit^Cfc^W^:^u-':/M<Dm^ 

^w^^u-y'mms^mL^mmLx. ±mmm^<o» 
wmm^-moxn^. 

(a) (d) (DjUR^ijl^r. ;&*>Ji<'r> htCi^60 

[0 00 9] 03 4 -^^^nmm^o^mtLxcov 

I PA (Virtually ImagedPhased Array) ^TrkTMX^) 
V I PA(,cmr^:ScmtOX\t. M. Shlrasalo et 
al . ."VariableDispersion Compensator Using the Virt 
ually Imaged Phased ArrayCVIPA) for40-Gbit/s WtA T 
ransmission System" ,., ECOC 2000, Post-dead! i nepape 
r 2.3.3^ <i:^^#M^n/cl^o 

[0 0 I 0 ] V I P A^ffii>/c^tfc?i(asg^:tei^r 
3;^7c:5^-^xttrcD:*i^tc^tt$if-5C<bK:J:-:> 
^tfeffliia^- 8 0 0 p s/nm?&^6+8 0 0 p s 
/n mO®Hraj^fi^^^fb^ -t^ ^ C ^ -So 
[001 n 0 3 5 VI P A pJ^^tSifflfR^OSii 

mt. VI PAtc:foi^T^$. iSStt:^f^Cci^»IW5^j:^ii 

36 (wDM^fe) <DS«S(D^-^*^ c<ommm(om> 

mms^itc^fm(iC^^hti^ctf)^9jki$nxi.^^. mm 
(iCjztiiit. mM^<o^ ^> h^^f}^^i^xi^^m><DmM 

[0012] m^\t. V I p A«. mm^^ti^m^^ 
PS200GHZ m&fimi^ ^ nmxommitmct^ 

xh^. fcfcL. viPA^i. ^wc:^^-y'^mmr^ 

--mxmmr^fcisb(,c. v iPA^^mmmt^mim 

yr >(^^^m^^t:>ii:^':fj^^mmOfc(Df)K #^2 0 
0 0-2 3 83 49X^^o 

[0 0 13] 03 6^^. V I PApJ^^lfcfflfi^gfil^ 
4#ft^7j^*r0-C^^o |HI0±(DV I PA^^l^/cpJ^^ 

r,x. ^^^)v^m^»i^m^x. -ii(of^wmm^. 

iim^^tOXoJ^LX. n^Cti)^X^^o 

[ 0 0 1 4 ] 0 3 7 ti. u^Wjo^immcomf&m^ 



o/tDCF^IHaU. ^tiCXci-:7*<Dffl<S^tf-pri^ 

P A oJ^^tfcffi«^€rffil^r-fgffl(g^4d C Aj: ri^ 
^, VIPA«. ^3 5&C^-r<h:teO. ^il^^^ffiS 
thfc}f>liC^ 2 OOGHzP^PiOiSSBIfi&^Jtorii 

ooGHz mm'amo, snm) ^^s^^nrt^So 

m-^^-rv^? v-^^*^ffll^r2 0 0GHzrH^Pioffi1K5=• 
-l^;^J^ • $S:^i'^>'t'^^glL. #^tCV I PA^&ffl 

^<DjaK8 i^com^. 2 0 0GHz) s^c^i^r*50 . 

[0 0 1 5} /c/cL. milt^^fflC^r^. {Ei^+DC 
[0 0 1 6 } iCCDCF^fcC^T. ^3^cDPnm?:)^e>. 

^t^-oXi.^^) , ^(Dfc^. eiHSS+DCF^iJl^r. 30 

:^^8te3^CC*5C^t:«. COgia^tS::^^. 4 0Gb/s 
{f-^^O^S h u ^ > >^ ^ffi X. ^ J: ^ ^^cC:;^ » c ^ fii^ ^j: ^ 

[0017] iS/c. a«6^tJM«VX7"ACD^<Dfcd?) 

[0 0 18]S40«. 4 OGb/s NRZft-^tC^bH:r 40 
^^m^-:^^^> Ffi*^*<D4 0 GH z^^?ftS^«iai 

Hi A : Y. Akiyama et al . , "AutomaticDispersion Equa 
lization in 40 Gbit/s Transmission by Seamless-swi 
tching betweenMultiple Sicpal Wavelengths", ECDC'S 
9, pp. 1-150-151 

-:>r4 0GHzlS;^^g7^>^^{fcL. :^tfca^CDi^^4 
0GHz^^S:;5)^^tc;^j:^, ^/c. ;&fliiJCD D S F 1 0 
0 kme3^Cc*5C:f^||il*£:SCD0CC:fel:ir^3:. '^^^X 50 
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4 0GHz^^^jg!f$t4*^ffe>n^o eiiK^^tScK:^ 
tieaiK^ScD^lti^t^C. $^30. 0 3 n m/'C"C^{b 

4 0GHzJS5^jg^^^cD®/J\'S^-en^Cii 

B b/s^iim-^tC>r*LrB HzfiS^S^S 

B Hz^^S;:;i@;^i;:cD. OTDMff^tc*fur 
»ffi/h<fc:^cC&C<b:«»i^6tirC^^ («Flli¥ 9 ~ 2 2 4 0 

5 6-^) o 

[ 0 0 1 9 ] $/c. »ij(D#K<b 

m^U. H3 3 (a) ^/ctt (b) (r>^VC\X. 

[ 0 0 2 0 } ^ /c. ( c ) <Dm^^c\x. mMSLmcx 

[0 0 2 1 ] (d) cD^^fci^r^j. :^tfe;:^n>-ya 
m2ooig:gff-^rcDi^S:9^t5jffi3&5t^ffirtnt^. 
[0 0 2 2] 

^jyTK:*<bdi)'5o -ESiaiei 0Gb/s«_h<D3^ai 

<. mt^4 OGb/sNRZ:&S;cojgs^tS(h 

X«*^7 0 p s/nm«T'C^>'5>o cn^*fL. 

(1 ) eiissgcDMc^ 

«3^<. *^)1 7 p s/nm/kmCDl . SMm^^tiv 
>y;l/^- F:7T>r>'^' (SMF) ^^I^/cv'Xt^ ACDii 



C5) 
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(S^SS:? T -Y''^•SO•^SStS®•7 T ( D C F ) cDj^g 

nm/km) RO^»tfexa-7-#S! (m&SS^fcfJ® 
?gS^9'tSt>^n--7-, ^firtip s/nrn'/km) ffi. S!{ 

-'N-RO'DCF-C^o-Cfe. jg^S^tJcfi (*&«p s/n 
m. (a) -* (c) . - (a) ^ (b) ' ) RZ/S^Wl:^ 
o-zfm mmtp s/nm\ ((a)-{d).- 
(a) — (d) • ) »EiP>o< CttCtjii,. 
(4) 7r-<>'^•^»tS(^^^S©fiS^^t 

[0 024] m^it. 6 0 0 k m®e^fCtet,>r 1 0 

0 'c<oms.mti}i^ o msi^^ibmit 4 o g 
b / s N R z m#© jgs^tst h U V > X t ataa^^ifo 

1 0 8 p s/nmi*5. 



^Wl^ (a) « (b) ©Ji^^tC^fb-r^o CCDJS^. 
(2) ^l^tl««7T-^>'^* (DCF) ©;^a-:7-^ffi^CD 

t^N Z D S F :7 T >'^' (Enhanced LEAF, Tru^ave 
Plus. TrueWave aassi<^) ©7 r v^tCtJt^T ». S 10 
ItMaJi, xn-7'fflm^5 0-6 0%©DCF L/*>8{ 

[0 02 3] 04 l«. »tJt;^n-:/yc^->+{cj:se 

iMSS2gS^5-t5t^I5=£r7J^-ra-C$)^., 04 UCteC^r. 
jt3S©^tijXci-y#tt (a) 1 0 0%lStt-rSfc& 
tc«. DCFiUrtt. ■€-©jS!iRF#©!|f14 (a) ' K— 

mnct^mm-c&i,, (a) ' 

a<!:>*:gri/>xa-7*ii®^*itie.iir> (b)©<fc^fc 
tjii, ■e©iem, eSK+DCFiLtriJ. (c) k:^ 
■r<J:^^c^§^}-ti?r^i:-SC itches, 20 
( 3 ) T >'-<Si>'^fj5l«ffl7 T /^• ( D C F ) * 

m^m^itsi) = («^fft?Ks©?as«ti?i4) X (Gsi!s©sia^{bs) x 

({EillSS©^fi(;^n-7-) X (fciHK^) 

= 0.03 (nm/'C) x 1 0 0 CO X 0 . 0 6 { p s/nm'/km) x6 
00 (km) 
= 1 0 8 p s/nm 
113 3K:*$t,»-c. ?ag^{fcfcML.r«. ^^tirig?S©M 

S^ft (*5J0. 0 3nm/-C) igg^fjl^ 

(a) « (c) --ii^:? hfS, C©t&^. ^fjtxa- 
^ti^fbL^cl.^ 30 

( 5 ) &mmy y ■< J^mj^D c F ©»tfex a - y'<Dm.& 
fiSc1?14©l^# 

03 9K:^S-ri:^{c. 7t -YA{5iMSStc*jt,ir4>. ifc 
DCFtctet^r. SftllS±©HSA>6. ^tit^a-r'* 
©jSS«S??14tcj:S^tSt©*-:r**i;s (e^gg^r 

fe^K+DCFtCteCi-C. :»tJtXD-7'©ig^StS# 
©Slg:9-f5;5!>5> 4 0Gb/s<t-^©»t5(h U5>;<?:e 

©»«S:««*tf ^ fc»K:«:^# t !& -5 , 
[0 0 2 5 ] et»]©R*l5KJ:SMCSmiU-rK, (4) 
©igB$fl<J^£jgg^tJ[^«)K:>Fff£;-r-5/c*(C. P^^tStlS 

ms©aiffl*<!Sj>s-r**. sm.'f^mh^^omti^x. 

S3 4©v I PA*^*,^. -^^^wmm^cowMn'mc 

*;US{CiHg-r-S:5i4*s#;t6*a.5. (#BS¥2 0 0 0- 
2 3 8 3 49^#.^) , 50 



[0 0 2 6 ] :^mm(Ommit. -Ct-S/cWiS^j;^ hT, 
[0 02 7 ] 

[Sli«rfSai-rS/cii?>©#^] 2ts^BjcD0 1 ©j^S^fj 

fi*(i-^?:ffiia<i©sgfi^tc^^-r ^ ^i^tJ^Sd^© i . 

[0 028] :$:^BJ®I|2 ©)^S^t$tffi^g?g«. iS^S 
©iKg^CC^SITS^J^^fil^® <!: . :»lit S n/ctejgg 

[0029] *:^©ii3 ©jss^»ffiwaKa». ?eg 
[0030] 7^mm<om4(omm^9SLmfs.t^mit. ?es 
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[003 1 ] ^^mcomscom^^WLmm^mt. 
^ > >f> *s^cD Bu ©CD >f > ^ Y > ^mm.m(oi&^^ 

tfca^ 1 0 5%- 1 2 0%/ct:fMfflll-r^^t5tffiffi^S 
[0 03 2] *^g9CC<fcnt^. ^^Wr^mW^^cCjKS^ 

10 

[0 0 3 3] 

[^&>^cD^Sfe<D0g|] etK+DCFCD^tfexu--:7-(D 

[ 0 0 3 4 ] 0 1 tt. :^mMo)mmBim(omm^mm'r 

(b) DCF 1 (:^5^i':^iW-JSfi«fll) O^a^tJt 

^^C^gtU. S^OigS^^C*5t^T. (c) @S^t5(ffi 20 
®S (DCF) ^/ctipJ^^tJlffimS (VDC : Variab 
le Dispersion Compensator) ^&i2S0'C^t^^S^RS 

^^C<!:7!)5r#^ (d) . I^I^-Cti. ^mm^CD^AL^iR 

^W(,m^^^m^>xmm^-r^m^(^at. i^^Bmrno 
^WL^^mmox:h^ {^^i^^tyr^^mmcD^^ 
KbuT^ucrnofl^jEfiurfc^) . mm(o»wimm 

mf)mcyj}^(tcmii'r^fcib. mmLxi.^^'m^i^ikm 
[0 03 5] tiToi«^p!i(Di>'rncc:tet^r ^seiM-r-s 

^g^S^SM-^<DJSSraPB*5 lOOGHz {mo. 8n 

m) cDia^oBfii^7n-r„ ^/c. ^mmm\^x<D^m^m, 

[ 0 0 3 6 ] ^ 2 :^m^<Dmmmm^mM^^m 1 
ommmx^^^ ^mfsm(^^i^x{t. dcf 1 + 1 0 4o 
0 G H z mmm^»wmmMx±^ ^^^jv-t^^n o 

/cf^. -Y>a^y--^^*■CigSrB1Pi^2 0 OGHz (^1. 
6nm) KPS^C^^L. ^(D^^m^my )\^^Xnm 

(om^^^mu. &m^xmm^W(mmmxmmm 

[0 0 3 7 ] ^-r. yr-^^^Bmmio^BmLx^fc 
^&3:^mitiwmit. ^{w^x$^^m2<D^y'vr>':fi 
ucfcc^rWi^n-Si^^c, dcf i tCci:r>r^t5c:J^ 
n-ycDffl{t?&i$n^o -eofl. lOOGHzKPgO* 
<i-^^pJ^»tJ(ffi«S 1 2 (tCAtf ±i&m^-:>\.^X- 50 
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X. iooGHzmm(Dytm^^mWL^^^j\^^^^ 
t'^'^/i'^^aior. 2 0 0 GH z mm(DmM-^^c^ 
^ri^tKo^^^^im^y 1 4 - K i 

mim^mBCF I bicjz-^x. ^ti^tKo^mom^ 

^n^mmiyfcik. 76^?KS (3feDEMUX) letcj: 

^x&^^^^)m<o^mmtcf^miy. &^^fmn i - 
UAox^mr^. 

[0 03 8] cc-c. ^im<Dm^4 0trj:'oXi^^ 

[0 039] c ex. ^mi^my ^xt) 
^ti^itmnu. ^^^^^^}\^<oi>cox^y). ^^mm 

*5D. M^^^. JDS Uniphasefft. Op1inkf±. Dicont±. A 
vanexttv HD fiber systemstt. Oiorumfi^^ 

[ 0 0 4 0 ] IE 3 tJ. :$:^H^O^Sfeff^,^CDl^ 2 
T'^^o 02^>i*U. 2 0 OGHzrelPi^Cj^SrBlPi^^ 
SlU/cf^^C 2 0 0GHz ralPiffl pJ^^fjjfflm^^lSgT 

[0 04 1 ] ^'T'Y^N'etsgi o^BMi^x^fcitm^ 
%y'^)r:yy^\ ucfcoir^iti^n-Scb^tc. dc 

3ccA:^3n'Sc >r>^y->'^'l 3«. iooghz^ 
m<o'msrmt{t^^ 2 0 0GHz wm>im^^f^^\ 

+ ^il^^ 2 0 0GHz f^PifflpJi^^tJc^^g 
12-1--. fi^^i'^oU^2 0 OGHzTbIPI^pJ^^ 

tJcffim^ 12-2 ^csiffr 6o pj^^ffefflfR^ 1 2 - 
1.12 - 2"cti. ^n-enA:^^n/c3^fi^<DjSs^ 
scffiffij^ii^tf i\ ^n^n^ii8^fii>' 1 4 - 
1. \A-2^?<hrh.^w.^nyA)\^^\A-\. 
1 4 - 2 rag \iptxfc%^^^ n mo^^m^^mi. . 
-eoft. ^n^ncD^J^Jc-^i^r. dcf i s&Ccfco 

=m?^07tft#W. ^DEMUX 1 6 K: JcoTS^ 

03£ft-^«:^ie^n. 3lcS(ia# i'-#4 0 5Ccfc-:>rs 

[ 0 0 4 2 ] 0 4 . -^mmmm&miJ^m 3 cd«)S09 
^^Tsr^^o i^'^m^x\x. 03tc>rtu. >f>^y 

-^^*^2gffllirigSPB^|Ig^4 0 OGHz ($^3. 2n 



(7) 

XL 

[0 04 3] :7T-^>'^*e3iKl o^BmiyX^fc^m^ 
^y'^JTiyy'i 1 wicfcoTtfilii^n. DCFi^cfc 

H^ti(Ditmn<oi&^mmt iooghz^^62oog 
Hzkii^cC^o ^ur. 2 0 OGHzralPicDTtfi-^oigg 
^tfe^ pJ^^^tfelSitS 1 2 - 1 . 1 2-2tcJ:or1«« 

-r^o M^. ^cDf^. >r>^';->'^*2 0 - 1 . 20-2 

tCcfcoT. 2 0 0GHzFaF§(D7fefi#:654 0 OGHzra 

4-1-1 4-4^A:^$n^o ^m^my 
1 4- 1-^1 4-4^fciir«. -en-enAj^F^n 

/cTl&fi^O^^^nffl^^^SH-r^o -eor. DCFl 5 
:bn. ^DEMUX 1 6&CA^J$n5« ^DEMUXl 

^# i-^#4or^ft$n^„ c(DJ:'?(.c. ^immt 

[ 0 0 4 4 ] s 5 :^mM(ommBm<om 4 (omi&m 
y^)v^(o^^x. mcm^^om^^-o^v-^^v^ 30 

[0 04 5] :7T^/^'e^lffil 0^{S«UT#/c^g^ 

scD^fes^mTfem^o^i^^oi'P^pg ( 1 0 0 gh 
z) ©^gco^•^':^;^raPB (2 0 oGHz) ^wr^^feft 
^t ox. ^ti^ti^^^wmmm 12-1. 12-2 

tfCAti^n^. pJ^^tS^ffi^S 12-1. 1 2 - 2 tcfe 40 
c^r. iJ'tJtfflffi^nfcfg. >r>3?y-/>'2 0-i, 20 

O^KS^fipfeft^CDiegrHlfil ( 1 0 0 GH z ) (0 4{g<D 

ij:7^;u^ 1 4 - l-'l 4-4^A:^$n'5o 
[0 046] ^m^my ^ 1 4 - 1 - 1 4 - 4R:4o 

So -eur. -r>1$?»;-^^'2 1 a-l-'2 1 b-nRO^ 
22-l-2 2~ntCJ:-^r. KPgfi^tClll DiSSS^O 
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fc^k. %m^\t. ^DEMUX 1 6k:A:^j$n. 
^)\^^^w,^nfcik. 7fe^fits# i'-#4ooc4dt>r§ 

[ 0 0 4 7 ] ^ 6 . :*^a^CD^]5fe?g.^CDl^5 O^^Fi 
^m-tmx^^^, :imm^X\t.. DCF 1 

[0 04 8] •7r^^>^fe3Sffil O^BMl^X^^c^m^ 

%y'')T^^y'\ 1 ^cfcoritipi^nsi^tcc, DC 
Y \^^-:>x7sxx-^wsi^t\^. ^cy^. >r>a?u- 

2 0 0GHz mm<oM%^t x^x^m^my ^)\^^\4 

a-l. 1 4a-2K:A;^;$n'S« ^i|c^S!l:7^;va? 1 
4 a - K 1 4 a - 2 ^n^ncDTfeff-^^n^gCD^ 

i^cc^tdo. ^n-encD^i^ooDCF 1 sccij^it^^ 

f^0^fi#^^J^^?g>' ^^l^^? 1 4 b - 1 . 14b-2 
&CA;fjL. ^m^^^X^X. pJ^5^tSjffl{R^ 1 2- 
1. 1 2-2^A^7TSo pJ^^i5(ffl{aSl 2- 1. 1 
2 - 2^^^. igS^tfcOffl{g^S:m\ :)feD EMUX 1 6 

[ 0 0 4 9 ] 0 7 ^m^(o'mmwo% 6 
^^•r^-c^s. H6&c*tu. -<>3? y-^^*^2Sffil^ 

T?^Sr^Pg*4 0 0GHz (1^3. 2nm)^C^^L. 

[0 05 0] :7T>fyN^eitg§i 0 reiser ^/c*fi^ 

^rf^JTZyy'l I tCtel^Tltig^n-Si^t^C. DC 
>'^'l 3tCj:oT. 3fe{t-^:^^T^5l3&>n. 200GHzP^Pi 

c(DX')^\^x^m^ritcmsL'^^^^)\^t^^^^^^)\^ 
:o^-en-en-r>5?y-/N'2 0-1.2 o-2k:j;-:>t, 

m^n. ^^»SiI:7^;l/i$7l4a-lJ5^6 1 4a-40C 

A;^$nSo 

[0 05 1 ] S^ig{^S!l:7 ^;l/i5?14a-l-14a- 

^07feM-^^-yc^fJ(fflmSS:i^fflDCF 1 5tcA:^L. 

-f;!/^? 1 4 b- I--I 4 b -4K:i:or 
^i^^n. oJ^^tJ^^msi 2- 1-1 2-4tCcl:-oT 

^m^(o^%Lmm^=ri^tl^o ^^^wimmmi 2-1 



C8) 

13 

-1 2-4<DU:^j«. ^DEMVXl 6CCJ;:'^X^^'^ 
[ 0 0 5 2 ] ^ 8 . ^:^0^C7)^ijO^|lfeff^)li^S^ ofcffl? 

( a ) eiissso' ( b ) D c F 1 -\^^)i^—mmm 

rfeoiSS+DCF 1 +DCF2 (a. b. • • • ) <D» 10 

[0 05 3] *:j%0acD^ffJ^.«:cfc D . iSS^Meill^' 
[0 054] «TO«^W«. a 8 (7)MSO.;^;^c ^-TH 

30 

[0 05 5] DCF JSfflm^tT-^/t 
f*. -r>^y->'^*t?a^sraPB*2ooGHz (#^1. 6 

nm) rd^PiCc^gtL. ^CDf^^i^^f!l:7 ^;U^rn<lC7) 

tf^«jao iSs«»o2fs<D?sop^^tfeffl«s?!^5i^:^s 

r^^o ^8riftB^L/c]iJffS^j:iSS^tS:4dJ:t>'^t^X 

[0 05 6] yy^^-^^i^i o^ejaur^/ciSS^ 
m^m^u. ity''}r>y^i 1 ^cfc-^rtifli^ti^t^t 40 
tc. DCF Uc:j:-:?r;^a'-y|S(R?n'5o -eof^, ^ 

ii^m^ti. ^n^ti^fmny ^jv^ia - 1 4 - 

2 0cA:^j^n^. 4- 1. 14-2 

<D3tfi-^«. DCFSO^i. ^^:^u- y'(Dmm<Dmm 

'f)^miJi(o^(tcx-^xi^^<Dit. mi^^(Di)mi^oi.^f)^. 

M< Xh^^^t^fjil.^ti.^^MMX^^c 50 
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[0057] DCF30 ^mMik. Tfeff-^tJ. pJ^^ISe 
mmm 12a-l'-12a-n. 12b-l'-12b- 

n^cj:ors^i^rtr(D^tSffl«7!>^ift>n. t^demu 
XI 6^:3^6*1^0 3feDEMuxi6r». ytm-^^t^ 

c 0 0 5 8 ] a 1 0 *^?gcD^?gs<DS8 <omj& 
v-^^^2mmi^^xm^sm^4ooGHz ($^3. 2 

-S^o iSSwiSECD4^©3S(DpJ^^tfcffliSS:?&5i£:^^ ^8 

s^se®-r ^ c t h-usmx^^. 
[0 0 5 9] yr'<^^BM^i o^emLx^fcytm^ 
it. ^y^vr>y'i 1 ^^ji^riiifi^^i^i^ttc. dc 

3(^j:'oxm^^^^Jitmwi^-\^^j\yt^^i^fb 

ti. ^SgO'r>^U-/^'2 0- K 20-2tCj: 

^14-1^1 4-4tcA;t?$n^o ^m^my 

1 4 - 1 - 1 4 - 4 SA:^7^fi-^^ n McD^igS&C^ 
f!lL. ^n^nJ&^ffi^^.^^t^^n-SDCF 3 0^Cj:oT 

a— 1~1 2d-n(Cj:-:>T^StM«$ti^. ^UT. 
3feDEMUX 1 6CCA:^?n. ^^i- ^;u«^^?g^n 
Vcf^^C. :«:^mtS# 1 4 0 J: ^TSft^n^o 
[ 0 0 6 0 ] @ 1 Hi. *^?gor>^JfJjg<3r)||9 <D«« 

m^-rsr^^o 0io^>ftL.. -^m^tny ■iy\^^<jy 

[0 06 1 ] :7■r>^>'^*eSIKl 0 ^ejfiLT ^/cTfeft"^ 

%y'')riyy'\ 1 tc^jt^ritipi^n. dcfucj: 

-en. ^ig^Sd:? 1 4- 1 . i4-2^A;':J^n 
w^^JSO::' '^-'U:^' 1 4- 1 . 1 4-2^2*51^^5*. 

^-/>iS7 y->'^*2 1 - i'-2 1 -nr^^g^u. -en-^n 

(7>^^tCOliT. ffiS0C^^:t6n^DCF 3 Or^fiX 
n-:7-apffi®-r^. -e-Lr. pJ^^tJ[ffi«g 1 2 - l 
-1 2-nOC4dl^r^t$cM«?n. T^DEMUX 1 6 

-#4 0t?s^i3n^o 

[0 06 2] lll2tS. :$^?g(D^ff^e|<Dm 1 OO^f 



15 

2 iS<om.(D 2 0 0GHz pj^^tftfflm^;0^i£:>il^ ^j: 
^Mt. M^c>^>^•;-^^'-Cl 0 OGHz^c^iSLi^c 

f^. i&^^m<D 1 0 0 GHzuj^^nmrnm^^mt^ 

[0 06 3} :7T^^^'^St5Sl 0 ^Bmi^x: ^fc^m^ 
I'i. 7t:::?*ur>:7*l 1 k:<J: orit^sS ti-S i^^^. DC 
F lic<i:orxn-::^^«$n-So ^L/T. lo 

tl. MtC. ^>^^U-^N'2 0- 1 . 2 0-2&C:telir. 

14- 1-14- 

4^A;^?$n^o 14-1-14-4 

-etl-etlig D=^^<D3fefi-^^ ^ »; 2 1 a - 1 - 
2 1 b -ntcJCoT^iSL. ^^i^SCCDCFS Otcj: 

^tfcti«S 1 2 a - 1 - 1 2 b - nr«^»««$n, * 

DEMUX 1 6tc:fei^r&5^i'^;i/K:^a$n. 20 
s# i-#4or^ft$n^. 

[0 0 6 4] ^13«. *^q?0^ffJSCDmi 1CD« 

^Fil^^L/cIl-C^^o DCF 1 + 1 0 OGHzTH^Piffi 

[0 0 6 5] vr^j^BM^i o^&mLx^tcytm^ 
^t. ^y'VT>y'i ucct-ortfitM^n^i^cc. do 

^m-^^t. TfeDEMUX 1 6^cj:^rS^t' ^ou»c^ 
ti. D c F 1 5 J: o r ^ 1- ^Vi'Stc— ;x»ti(DSSt 
i^5!;5tft)n, 3fes(ta# i-#4otccf:or^m$n 

[ 0 0 6 6 ] ^ 1 4 li. :i:^m(Dmmm^(Dm 1 2CD« 
OGHzraPiK:?ggr^llil^^gtU/d^^C. 2 0 0GHz 
[0 06 7] :7T-r>^^'e^3Sl 0 ^BtStLX ^fc^M^ 

Ttiv'^yrvt^'i 1 tc^oTJiifi^n-Exbt^i^c, d 40 
CF i«:j:-,rxn---7'ffi®2n^o -eof*. -r>5?y 

ir^S!i$n. -eti-en;&5pj^i$>tftfii«si 2 - 1 . 12 

-2X^nmm^tls ^DEMUX 1 B-CS^i-^^Jl/CC 
^5^^^n^„ S^i-^^VOTtft^^DCF 1 5lfCj:^X 

-'^^^(Dmmm^^i^^. yts:mmu 1 - # 4 0 j: o 

[0 0 6 8 ] ^XCC. ^>'y^Zy^mmc:t6irf:S>^mhm 

mm^m^mr^o m^<D (2) <DDCF<D:::^ti-y'mm 

m<0^%±\i. ( 3 ) (D&m^ • D 0 F n - ^^'^^ 50 
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(DUit^'^^y^'P. (5) cDa?g^tftxn-r7'(D?g?:g6( 

^ii<DBm(^m-r^mmjmtLx. ^ict^mwL<om& 
^mm^^mvxmm'r^yjm^mi.^^. 
[ 0 0 6 9 ] s 1 5 ^o^-^ ^^mmc^^^com 

[oo7o]si5 (a) i^4^m<Dm^<o^m^mm 

&^mim±^ ^^j\^i^m^^iSkmmsD c f i 
mmmdr) ^leMuw^. ^m^my ^Ji^^2o-~i 
(fC^^x. 4-:>(o&^^m immmi^^^A^. a,, a 
A.) (fcm^^^mr^o ^(o^m(^:hi.^x. 

re1cD^g^t$tll^fcr:^cC^/cd6C7)DCF2,. DCF 
2^. DCF23. DCF2, ^mm-r^o SX^^•>^/c 

«1ti^:=^>'^•>K:*5liT. 0 1 Btc^Tcfc-^JS: (a) 
KR?>* ( b ) D 0 F 1 (omm^WLimcDm^. S^OiS 

S^&C:|c5l^r. (c> H^^ti(ffl<ISDCF2,. DC 
F2,. DCF23. DCF2,CCj:or. S?gg:^(Dtfi 

'l:^^gSC^:fcc^r 1 0 0%o^t5(ffl«^tf ^ cfc^tcpM^ 
ci^^-cie^ (d) o ^ti(S{tSibr«. ^tfeffl«:7 

(C F BG : Chirped Fiber Braqq Grating) V I 

5(b) ocfci^rtJ. ^^i'^^t'-fSlSS^tiffl^SD 

cFi^ffii^-r. ^mm^mm^mim^co^^mm'r 
^m^<Dm^^^'r. mmtbxi^t. mis (&) com 

^DCF2,. DCF2,. DCF23. DCF24<hO 

[0 07 1 ] ^UT. ^WLmm^tifc^m^^t. 

f!l-7 ^;t/^?2 0 -2 (^m^^^idr^-s^o^. 

2 0-2«. ^ia^^^a^^iOrfeStg-r-S) k: 
*5C^r. ^^f^t^^^^&^nxf)^h\titi^in^. 
[ 0 0 7 2 ] 0 1 8 a 1 5 tc*tj£ur . ^iSS^iS 

016 (018 (a) Olt^Oit-^) .017(0 
18(b) (Ommom-^) il^C-C^-SA^ #t5[ffl«M 

:^5pJ^r^ ^ Zees?). J: 0 ]Sff SO^I^jfflfS;!)^' pjflgr ^ ^ 

[0 07 3 ] ■r3^cC*:>*^. 018 (a) liCi6i.^X\t. KM 

lytcitm^u. ieg^t5c^i^a•7T-Y^^'DCF Hcj:oT 
»tfeffi{t^n/cf^. ^imny ^)i'^2o-\^c^^x 

&^i^A,-A,^C^f0^tl/cf^. pm»tScffl«Sl-4 

te:j:-origg^tS:fflm$n. ^^^M:;' ^ ;U3?2 0 - 2 
K,xti^in^. ^m^ny -i )\^^2o-2x\x. s^JS 
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<oytm-^tLxmt)r^o mis (b) cc*>cir«, m 
18(a) o«^(cfcc^r, -m^^mm-r^mmf^ik 

[0 074] :^^m(ommBm(tcj: yy . m-mmo'^m.^ 

[ 0 0 7 5 ] ^ 1 9 -^2 3 . Sg^i^^WSffim^rtf 
r^^o SI 9 (a) ^cfcl>T«. ^^^v>ttiJii(D/c 

^J^^Si|>'^;u^2 0- ucj:-:.r2ocD^^A,. A, 
tc^fd^ti. ^Sg^tfc^««:7T-<>'^•DCF2^c 

ffl{R:7 T >f ^^'D c F 2 ^ cfc imgJgcDJi^^* 

^f#^C#^S7feT->^7=•:^-3? 2 7 

*il:7^;u^2 0-2&c<j:or^^7&3^fiS;$n)tf^. m:^; 
^n. EDFA2 8tc<J:r?riiiIig5ti/cfI. e^ffitcffi 

[0076] H19 (b) ^*5Cir«. ^i^^nfl^C^ 
H^n-SlfRR-rabD. S:*:1«fiS:«. 019 (a) <b|aID 

[0 0 7 7 ] 0 1 9 JCfcliTtS. -r>^^>tl3S|^7&Sj: 
;l/t*^A K-:7*:7t -r>'^'7feittiS (EDF A) 2S*^6 

>f*3tmb (osNR) ^^m'rhfcii>(D^^^'^>m^ 

(DRA : Distributed Raman Amplification) ^tf 

^ „ ( a ) {mm^ 2 5>S!I U/tit^<7):^^^*"r. 

(a) tcfcc^-cu. ^m^nv ^ )\^^^m^.^xm.m^m. 

^mmMM(D':f)V-j<:^ Y (A, ) SO'giKSWJC!) u 5. 
^V^'>F (A.) ^^glT^c ^i^^iiI:7^;k^o|rr^ 
^iBa$tirii^53^iJcffl«S (DCF 1) 40 
>K (Ax) (D*^D^ + ^ou«::te(.^rS2S^tS:7&5^ajS 

(a$n^j:^ccss$n'S©-c. :/;^->^^'> K (AJ 
KcD3feSKtc^>t«B«SD C F 2 <bl5l^03Kfiife 

(p s/nm'/km) . D C FO;^; 
(0-1 ) , :/;^-/^'>K (A,) <t U > K>'0 K 
(A,) CD*'i:^5^i'^oUP4cO?g:^:^^AA (nm) . 1 
X>'0^/c»5C[)e3IKS«:L (km) iOlTci^K:, 1 50 
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:^>'^*>^/cOCDU'> F>'^'> K (A,) f:/ Y 

(A,) <D*^i:^^i>^oi'r^(D^a^tS(^«s • ( 1 - 

/S) • AA • LiJtc^o J:or. PiSfflDCFO^tJtli 
«ia«. Ad = -S - (1-/3) - AA - Ltcs^-rti 

[007 81^19 (b) tCijC^Tt^M^JESgl/Tn^ 

a^^{t-r^/ces6CDPMffi(D»t^ffi{RSD C F 2, . 
DCF2,. • • DCF2„-,. DCF2„^iBS-r 
-5. ^»S«S<D^f5cffl<HS«. 0 . A d . • ' ' . 

(n-2) -Ad. (n-1) • A d tcS:^T^c A d 
0!)fiiK:ML/T». SI 9 (a) <h|^«^C. Ad = -S- 

(1-/3) •AA-L(AA {iB^gjgS^l^(D^I.l:^^ 1- 

^>»i/racDigs^) ccs:^-rn«j:c>o mi 2 (a) . 

[0 0 7 9] 02OtC*5Cir«. 01 9(DSjgS^iitC 

^(Dm^^7i<r. ^WLmmM<Dwc&(D{±j5umi 9cd« 

[0 0 8 0 ] 02 0 (a) ^C:fel^r«. ^e^flJ^vvifilii 
(S!l|2^®2 5^Ccfc'Sttiti) . EDFA2 6tcj:^itilii 
CDf^. DCFHCj:or. K (A J O^^i^ 

^X-^X^m^^nV. U-;;F^OK (A,)CD^tfc1S 

-/^'> FcD^M^i U F/^'> KC7):)^ft^3^>^^i^»Sil7 

-^<b U 'V F^O Fc7)7fefi-^c7:)7^^mc^:?!?5T'^>:cl^ J: ^ 
^•r^fecor^^o ^bT. ^i^^f!l>'^;l.^2 0-2 
■C^iS^'&^L/rffi:tjL. EDFA2 STitiBUrfESI 

[0 0 8 1 ] 02 0 (b) K:*>c^r«. 019 (b) 0 
DCF^pj^^^'fSrtisscca^jft^/cfeor^e^&i. ^ 

^A. 6ti^pJ^^tJ(ffl«^ 1 tm^X^ ^9^^ 

CFi«. ii!:mc^^cxm^tiitJ:i^cttrj:^. 

[oo82]02o (b) (om^. 02 0 (a) tmm 
<omjs.x^K>. ^mr^^imf)^nm(fCt;:^xi.^^(D^ 
x^^<Dx. 02 0 (a) tmm(omf&mm^umm(o 
^mn^^MLxmm^'^mr^o 

[ 0 0 8 3 ] 02 1 cc^di^rti. mi^(Dmj&mtmm<o 



IS 

>itiSiS|53 0 (DCFRA : Dispersion Compensating 
Fiber Raman Amplification. "y^^y^^E^DC F ^Jf 

©CDE D F A 2 8 ^^e^f^^n^iS^O^^WI^^f . 

4i^-7>itfliigp3 0 (DCFRA) ^ig^flISu«:|e 

gur*5*). (Ai. A,. • • • . Aj tc 10 

(DCFRA) <DgSfc«, I^I^CDcfc^tCl . 2®. ^fc 

ti^nW±^CLr^i:C^ lalS (a) . (b) (Dfsjn^c 

CF«, «FCc|ftC:ti^j:<rfcm<. ^tf-±!^tCi£:^tcrj:o 
/cJt^^c^C:ttit3:j:l\ 20 
[0 084] ^2 2tC4sCir«, 02 1if^Dli^^m 

[0 0 8 5] ^2 2 (a) tC*5l^r«. =^i^A.(D^t5c 

ffl{R(3:. mrgODCF UcjzoT. ^^mt. Sm^cft; 30 
DrDCF2iJttctft>n^C0r. pJ^$)€>l^ti@ScD 

[0 0 8 6 ] 02 2 (b) ^*5l^r^3:. ^mAr<Dm§ 

iB^J+^-CWntf. DCFI. 2«^IIIS-r^C<b^>nJt6 

[0 0 8 7] H2 3^c*5t<^rti. m2 itmomfsmm 

t^r^J. DCFRA^^^^fOMrngPl^CCgfigT^ia 

rigs-r6i^cDi«fiRm^-r„ 023 (a) Ki^i^r 

;I/->rOK (Ax) RUmmmWly^:^ ^V^'> K (A,) 

{t^DCF2x. DCF2,«. ^n^n. -ecD^tftfflS 
ficO^Odx + dj, dx + d^+AdT^^^^ >^;1/->'>'>K 
(Ax) . U-;^ K (A,) (O^^C^^-f^^^Jl^lC^i^^X 

mMmm(^rj:^j:^(^m&^ti. DCF2,. dcf2, 

(4Scfct>'DCFRA^tf ^it^^C^DCF UC*5t.^r 



^132 0 0 3-2 98 5 1 6 
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S^^^^-r-So 0 1 Tifoim. Ad = -S • (1 - 

/s) • AA • Lic^^-rn^^cfct^o ^/c. iss^w^o 

^U-<;b*5^L<^^j:^ctO«:. DCF2x. DCF2,^ 

is. 'y'7>mumm^mmr^ctx. %r-jT^- 

[0 08 8] 02 3 (b) tCteliTtt. MCCj|£5BUr. 

CF2a. DCF2.. • • DCF2„.a. DCF2„ 
^ifiMf^o S^tfcffl«SCD^f5^ffliafi«. d,. d,+ 
Ad. • • dj+ (n-2) -Ad. d,+ (n- 
1) •Ad^C^S'T'So AdCDffi^KUTti. 02 3 
(a) <hl5l^CC. Ad = ~S - (1-/3) - AA-L 

(AA{ii»«a?6^^cDcp.i:N^i':^;i.paos^s^) 

-SJ:^tC. DCF2a. DCF2z. • • DCF2„ 
[0 0 8 9 ] 02 4--02 6^i. 0 1 9 --0 2 5 riJ^L 

fc^m^mmm.^'u 5 ^ > ^ >r > cpi^^^^i^fcv'x r 

[ 0 0 9 0 ] 0 2 4 x\it. m^o:>:^mM<ommmmttcm 
■^r*jf). ^m^mmxAdo^wmmMo^^^^x 

fi-^«. 7E;'^iS^4 0tcj:or-&ig$n. eiiK&cttJij 

j:->x^m^ti. yt^m^4 ii^jz->x^m-^^cs^m^ 
fiE.w.©^t:f6n^oM^ffta«g4 2^3i-:»r. s 

^Rx# l-ttnrS^t^n-So 

[0 0 9 1 ] 02 5. 02 6T?^3:. m2 4 tmcmf&m 
mt^am c^mw^^Mbxim^^mr^o 0 2 5 r 

63:. 2XM->Stc^iS^ffl«;&tfoT*5»5. 

Par2 AdCO^tftffl^acD^^^^Tl^^o 02 6rt3: 

3;^/^•>S^^i^SlI«il^^f■oT:feO. ^^fH^W^r 

3Ad0^ti«ffla(D^^-^^ri^5o 02 6O3;^>'^• 
>#(D^t^?J?^6 1 X>'^•>»C^)0 2 4CDm^Cca-^<fi. 

SNR) mU(0}^.^^h\tt^m^tJ:^. 'tcoX^tSiiyT.'r 
J^±WX(OV\y-Y^V^^m.\^X. HI^CD^isS^SgSP 

[oo9 2]«T^c. -r>^-r>iKraiocfcc:t'2>^tscfflffi 
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€:iftH^-r^o mm(D ( 1 ) (oi^mmmo^^^y^^. 

(2) CDig:^tft<^^OM3^ti6-o^^c^Ur«. 

[00931^27 ^i. SMFBOOk meiH (10 0 
ocL= 1 0 0%*yJ:2>'l 1 4%cr)Jt^-CO. J^g^S 

[009 51 327 (a)«. Q-^:^;V7" ^ ^^^S^ 
nimCy^LXy'Uy hbfchCOV^y^o 02 7 (b) 

(DT-f^^•t$^->r-^€>o 02 7 (c) ti. 02 7 30 

(b) ccfci^r. ^>^-Y>^f^ffliis^. easf^ts^M 

[OO96]027(a)-(c) J:^ 
1 0 0%^3^tfc1«{a<Dil^tCl:b-i. 114%<D®fflfi 

[0 0 9 7 102 8^3:. SMF 6 00 kmeai ( 1 0 0 

[0 0 9 8 ] 'Y>^'r>DCFccfci.^rjtM« (-r>^ 
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U'^VX (*^7 0 p s/nm) Ochb-^r. tIj^^j: «9 
V\y'7>:^ (1. 5 dB■-^:^>^^f*-/^rFgL./c^i^. ft 
40 0ps/nin) ^mSkX*^ ^Ctf)^^i)^l>^ 
[0 09 9] ccr. i3^t5crtlfiAD». ttTQ^r-^ 

AD (p s/nm) = ( 1 7sJ^ly^fc^<D^W& (p s 

/nm) ) X ( 1 -55^t!(ffi«^) 

CCr. ^ffeffl«^= (i^t5(ffl«^0%a^) / 1 0 0 

r^O, 02 8Oti-&«. ( 1 ;;^/^•>^/^:0<D^tfce 
(p s/nm) ) = ( 1 7 (p s/nm/km) ) x 
( ( 1 T^J^ly^fcn ) 100 (km) ) = (1700 
(p s/nm) ) -e^-Bo 

[oiooi^t^c. >r>^'r>^stffi«a7!)^^$^i 1 4% 
mm.^nmrt^ - 2 o o p s/nmcDjaar^^ccQ-^ 

:^;l/T'-f :^^S<>^Cor*50. *5j 1 0 5%ffl<a*^^*5j 1 2 
[0101] Se^r. ^:^H^CD^ItffJS§{Cj:0. SftiS 

CFcDy;n-yfflil^:^m>il^. iSLZJf^^:^^-y'(D 

[0 10 2] 02 9«. -f>^>r>^fiSffi««0[)S®fb 
6o ^cC*>\ l^0^C:foa^T&3:. 02 4i|lD«fi£il»cli 

[0103] #-^>^^^>*ttizra(D*.i:^^-t'^^>'uc*$ 
t:r«>»f(S^^S'JLr. -en^o^Dx. d,. • • d 

D„-C$>o/cia^. >^-Y>*ffiSI LA 1. I 
LA2. I LA (n- 1) ^*5t:f^^tfeffl(5a€:docL^ 
= -(l+r) -Da. d.cL^ = -(l+r) • D,. • 

• ' . doctCn-l) = - ( 1 +r) • Dn.x^C^-r^o 

rJS. ^«ffl«SOiaMmtb^"C^MW(c«0. 10- 

0. 1 5 ( 1 0%- 1 5%) r^^^ jlftStCti. 

*jct^^tfcffl«) DCT (^tfcffl«fidocT) ^lea-r 

^C<h:i^5^D^'5 (ftMfii<i:Lriid,cT = 0 (feie 

^^^tj[ (e3MK+^tj(ffl{g^Oi^.^t5ffl : Residual 
Dispersion) ^D«p (ftMffli Lr^i^) CC^-T^/c 

i?>^c. %y'^)r:y y'o^m^^m^^ d c r cD^ft^^e^ 

tJ(ffi{aa&^r (Di + D,+ . . . +D„.a) -docT-D 

[ 0 1 0 4 ] L. ^7.^^:y<D5^mMi)m\^^^m^ ( D 
^ = D^= ' • • =Dn.x = D„ = D) . ( (n - 1 ) r- 
1) D-d,cT + D«o<b^c6. M^c. &a^>tSi>^<^*:/=^- 
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[O1O5]03O«. H29 <om.icmf^mrj:miS.m<D 

— oi7jk-irmvi>i,. mstcfcti-cB. mzQtmcm 
[0 10 6] §-r>5-f>tti«tg5 0{c*ji>t:. ^^5-7 

v>iiiti (DRA : Distributed Raman Amplificatio 
n) SO'DCF^ffll^fc^tfi-^v^ttitii (DCFRA) 

. S D C F ©^tSt«{SS©fa*iS 2 9 (CS^ L. fc^titli 
(ta<!:^L<^cS<!:^t«:. SDC F(C*JWS5-7>J9iti lo 
*iJf#355BFfS(il«±H|«-C^ -5 J: -5 D C F ?ri@ 
g5-r.2). -S-©!^. ^<lffiDCF(C*st:tS5v>Mf?:^ 

[0107] ^mm<otpms5 i «. >^ >f «g 

[0 1 0 8] 03 Ui. ^«»f(|»tSt1««<t^'>5-C> 20 

CO 1 09] s^fe-o^-r^r^^-jctj. mmm.^n^ 

^3'tJtM«7T-f>'-?DCL 1~DCL (n-l)*s^lt>> 

[0110] Sfi^©7fe7'>;T>7-(cs:w?>ns^K1i 30 
^m^fsmms-c. ms^wiifi 0 tc % s j: ^ fc^tjtfflis 

S©7tc<I^(c^5-jg^n)t©%«:. p:^:9'fS[«®g€rS;W 
•C. li;gijK:^fSt*l(R©«iaE«rtf '>J:^(CL-r4>mn 

[0111] (-Wig 1 ) igS^*^e3JI->X7^AK:fc(,^ 
r. 2SS^*3!£m#*aSc<l©jS^S#CC»S»-r-5^l^:a- 

ttr^m&^fmm.ms.. 40 
[0112] (mz2 > jffig^a56Gai->'X7"A(ctec^ 

•c, jgS^S7lfcfi^€rS©!<l©igg^t<:^>gfr-5^^^ 

[0 113] imi3) mssmm»wi^m(ommi^. m 

w^co^mmcm^-r ^ ^ > i") --'■^^m^micm^i' c 
timifri,mi 1 $fc«2 «:ifi«8©jgg»ts(«®^ 

S. 50 
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[0114] (f^fB4) jgg^m7feej^~>X7^AK:*Jti 

;u©5tfi^(c*fL-c. ^g^tjf©S«^^f •5@^^t5(ffl 
it^gi, ^ffi^SC <b-r^jfiES^5-i5tffi®^ 

iet. 

[0115] (ftfBS ) mii^^r&^mi. mriEi^S^ 
«^ii#5:«»©iSS^J^«::»ifl-r-5 c i^^i^i 
f=ffB4 {CfB*8©i6g^tSt«ffi^g. 

5^ f ^Ol/S©5l£{t-^{C^ig-r •& C i «:!|#aS[<i: -r €.#iH4 

[0116] («fa7 ) BiriBiSs^tstii^siga. 
mm(>=}icmi^tihct^mLfri>mii . 2. s/c 
«4 fcfats©ieg^t!(fii«sa. 

(«f B 8 > wmmm^^mmmmt, 'pms 

icmi'-f^tli,Ct^^L-ri>^M\. 2. *fcB4{C 
IBtS©j!Sg^t!flf«^g. 
[0117] (ftiB9 ) mfiB^>i5ttt«H, Smu/ci^^fi 
^S^fefi-^*5Sl:fr t,^-2>a?S^t5c© 1 0 5 %~ 1 2 0 % 

immrrzct^wmt-f^mzi, 2, *)rc«4{cia 

*S©«S»tJ(ffi®gg. 

[0 118] (^a 1 0) ?SS^**{St->;^-r-A(C*} 

t^-c, igs^S7^#^s?ife©}gs^cc»^-r.5^^» 

[0119] imz 1 1 ) mm^mMist^mt. @s» 

(ftia 1 2 ) tijiB^fij(fii«^s«. ■5j^»t5(?i«s-c* 
s c i =&#a<b -r s#gB 1 0 ictmomm^fmm^ 

[0120] (f^iB 1 3 ) mmm^msmmmit. a 
>7-Y>*^S{cgt:rp,n-sci*i^S[frsf=tfBi 0 

§«L/cjgSgtK^l£«-^©SWTI->^.jgS»tSt 

©1 0 5%~1 2 0%=&iS(R-rsci*!^m<b-r-5#s 

1 0 tc§BlS©jSS^tS:^ffl[^g. 
[0121] (^^IBl 5) iulBigSl^aifei^XT-AtC, 
BoiB2gS^IM(tSlg*^tf -r >7 Y >*«f^<tKj^S 

S c i ^#gS!i -r ^{^IB 1 0 K:iBtg©igS»tfc«llSSg 

[0 12 2] ({^ai 6) Hiiia-^>7-<>t|Jtts©* 
©. |iriajSS»t5f^g©HuK«..suBf|^K:. ^fJt^® 
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^^mtr^mE i 3 tcietgroigs^t^s^s. 
[0123] (^^la 1 7 ) mnE^mstitcm^mmiic 

[0 12 4] («IE1 8) ^4ii»7fefeii->;^fAK:tet» 
©-Y >^ >ttii^ra©iS?S^t!(ii^ 1 0 5 %~ 1 2 0 

^m^mumi^ 10 

[0125] (fife 1 9 ) B5ie^4Jtl3tesi->;^f-AK: 

[0126] («iB2 0 ) ig?S^»lc<t-^©cl3-i:>?-f 

{Sfi^^s-r ■2. c <h *#ffit<fr •sf^ie 1 9 tci£ts©i6g 

[0127] 20 
[0H©®^)&|jiHj] 

[02 ] *^i8©iisfej^.®**3a-r^ii 1 ©flt^pd-c* 

[03] *5^BJ©3ligfl5,^®ll 2 ©^^M-C* S . 
[04] 2|s^H^®^JgSS®l^3©«BSt«|%^5-r0-C* 
2>. 30 
[05] *:|feHJ(3D^Jg}g,^©|g4©«^P15:fK-r0-C* 

[06] ^^(ommBmom 5 ©^fisw^s^-r 0t? a 

[07] :^^<ommmm<om e ®«fiKPi€:^r0-c* 

[08] *^Hj©»iJ©«tjfJg|(cfifo/cj^S^tJcffl«:^ 
«=&i»?g-r*0-c*.5. 

[0 9] 2p:#|HJ©g!l©je6JK,ffiJcfi!-3/c»7®1tfi£efi* 

^■rm-c$>i>. 40 
[010] 2*c^iB©3ii6JKSi©m8©«fiXf^*^s-r0-e 

[011] :$iBm<DmimBm<Dm9<Dmmm=s:7jk-rm-c 

[012] *^iB©iiiije^om 1 0 o^m^m'&Tiktm 

[013] *^BB©^ll}l5SI©m 1 1 ©^fig^^r^i^Lfc 

0f$>^>. 

[014] 7^^m<omsmm(om 1 2©^fismjj^-r0 

t?**. 50 
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[015] -I" > 7 -<> *SSK:*:^%?B©j|ifeJ5SI*fiS 

u /cti-&©iiai«RE*s^-r0-c* ^. 
[016] i^mmmmmfD'9^^m:f5m<Dmm^Wi 
m-tz>m (^©1) r«>^. 
[017] ^mmmmm.(o^fmm:nmomm.^^ 
^■ti>m (^©2) 

[0 1 8 ] 0 1 5«:*f(t:0T. ^jgS^i^tcfcwsHS 
5}-S!tffl{RS^oIS:^tWi9«S«:a*»^/c®^©«te!E=& 

s^r0-c*s. 

[019] m&^m^tmfSi^^y'^fciSf^aym^mtii'f 

>5'f>itiiSS©«fiEm^ST0 (^©1 ) ■C^.S. 

[02 0] m&^m^w^'^^^T-:,fc-m^<oM.wmtj:-< 
[02 1] ms^m^^m.^'^T':,fcm^<i:>m^mt£A 

>7'f>4i8tS©«fiSmin-r0 (^©3) r-&s. 

[02 2] jeS^J^^i!lffl«=&tf ofciS^©*«:e<J!fe-f 
>5-<>4iffiS©^5Et?[|?:^S-r0 (•€■©4) -CA.?). 

[023] igS^ig{^W!lffl«*tT o /i:tS^©:ftf*e«J^j: 
>7-Y>«t>iKS©«^«f!l*S^-r0 (^£-©5) -r*-!.. 

[024]019-0 25 r-^ U/c^l^^f!l««*!f ') 

-f>7-^>ctiiKs^ffli^/c'>x7-Aitfism^T0 (-e- 

©1 ) t?*-S. 

[02 5 ] 01 Q'^mzbx-^.hfc^m^mmm.^'iT') 

'C>^^'>cfifi|g^fflC>fci';^7-A«fi£m^T0 
©2) f ab-So 

[02 6] 01 Q-m2 5-Q^Vfc^imnWS.^Vr') 
©3) r&s, 

[02 7] SMF 6 0 0 kmeji|{C*Jt»tr. -YV^-^^ 
©^JtJtffiMfiDocc = 1 0 0%*3j:iy>-l 1 4%©iS^-C 

[02 8] SMF6 0 0kmG3^«:*jt,>-C. SftSi^fiit 

[029] -<> 5 -f >^t!(ffl^«©«®{biCM^4||Jfe 
[03 0 ] 02 9©MK:R(*a«)Ji«fiS{?!|©— :>*7J^^0 
[03 1] ^J|5»!ia^t!c*«m<b-Y>7-Y>jaiS®©«fiK 

r s^-r 5 «fiRW*s^-r 0-c* s . 
[03 2] «s^a(ESi->x7^A©«tfi£fW=&^-r0-c* 

[03 3] #ig^ttSHfcJ:SeiilSj^S^tfctt©^{b 

^^■r0-c*s, 

[03 4] D^»IJ!ffl®g©t?lliL.-C©V I PA (Virt 
ually Imaged PhasedArray) ?:7j^"3'0"CA.5. 
[03 5] VI PApja:»ifeffl«gO®jfti|$ttiSPilig 

[03 6 ] V I PApJ^:»tSc}i«SffiPiaS#tt«:in-r0 
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[04 0] 4 0Gb/sNRZ<t-^iC*5C:^^^ft-<-X 

[04 1 ] ^tStXD--:/y<^':/+K:J:^{SSIKiSS»tSt*io 
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[#-^cotfti8] 

10 ::'T'r>'N-e5SS8 

1 1 7fe:/'Jr>:7* 

1 2 pJ^^tfefiB«S 

13 ^>^y->'N* 
14-1. 14-2 ^i^^SH^ y;!/^? 
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(S9|un -qjB) ^ifsuoiui zhshi» 



O CD <0 <^ 
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»^)limillKrfJ*/^lK±/jNBa*4T@ 1 # 

C72)»^^ mm. 
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